Cytoskeletal elements in bacteria.
All cytoskeletal elements known from eukaryotic cells are also present in bacteria, where they perform vital tasks in many aspects of the physiology of the cell. Bacterial tubulin (FtsZ), actin (MreB), and intermediate filament (IF) proteins are key elements in cell division, chromosome and plasmid segregation, and maintenance of proper cell shape, as well as in maintenance of cell polarity and assembly of intracellular organelle-like structures. Although similar tasks are performed by eukaryotic cytoskeletal elements, the individual functions of FtsZ, MreBs, and IFs are different from those performed by their eukaryotic orthologs, revealing a striking evolutional plasticity of cytoskeletal proteins. However, similar to the functions of their eukaryotic counterparts, the functions conferred by bacterial cytoskeletal proteins are driven by their ability to form dynamic filamentous structures. Therefore, the cytoskeleton was a prokaryotic invention, and additional bacteria-specific cytoskeletal elements, such as fibril and MinD-type ATPases, that confer various functions in cell morphology and during the cell cycle have been observed in prokaryotes. The investigation of these elements will give fundamental information for all types of cells and can reveal the molecular mode of action of cytoskeletal, filament-forming proteins.